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(54) CURABLE RESIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a curable resin excellent in shelf stability. 
SOLUTION: A curable resin capable of polymerization curing by heat or light comprises an 
epoxy acrylate obtained by an esterification reaction of an epoxy resin containing at least two 
epoxy groups in one molecule with an unsaturated monobasic acid using as an esterification 
catalyst a chromium salt selected from the group consisting of chromium nitrate, chromium 
phosphate, chromium sulfate, potassium chromium sulfate and ammonium chromium sulfate and 
hydrates thereof. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hardenability resin which is hardenability resin which can carry out polymerization 
hardening with heat or light, and is characterize by contain the epoxy acrylate which was made 
to carry out the ester reaction of the epoxy resin and partial saturation monobasic acid which 
have two or more epoxy groups in 1 molecule, use the chromium salt choose from the group 
which consists of a chromium nitrate, phosphoric acid chromium, a chromium sulfate, potassium 
sulfate chromium, ammonium sulfate chromium, and these hydrates as an esterification catalyst, 
and was obtained. 

[Claim 2] Hardenability resin characterized by containing the carboxyl group content epoxy 
acrylate which the acid anhydride was made to react further and was obtained to the hydro xyl in 
epoxy acrylate according to claim 1. 



[Translation done.] : 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hardenability resin which carries out 

polymerization hardening with heat or light. 

[0002] 

[Description of the Prior Art] Since the epoxy acrylate (vinyl ester resin) which denatured the 
epoxy resin by the partial saturation monobasic acid can be stiffened by heat or light and is 
excellent in the properties of a hardened material, such as chemical resistance, it is used for 
various applications. 

[0003] By the way, in case epoxy acrylate is compounded, when performing the esterification 
reaction of an epoxy resin and a partial saturation monobasic acid according to the place which 
invention-in-this-application persons examined and saving in the state of a solution if welK 
known phosphoretted hydrogen, the third class amine, etc. are conventionally used as a catalyst, 
the problem that the viscosity of a resin solution increases with time is found out. Although the 
epoxy acrylate which used the metaled organic-acid salt was indicated as an esterification ^ 
catalyst by JP,3-1481 7,A, since this insoluble matter was completely unremovable with filtration 
actuation when it is easy to generate insoluble matter in the case of esterification although 
preservation stability is considerably improved with this technique, in respect of industrial 
operation, amelioration was required. 
[0004] 

[Problem(s) to be Solved by the Invention] In consideration of the above-mentioned 
conventional technique, it hung up as a technical problem being able to advance composition of 
epoxy acrylate smoothly, finding out the catalyst which does not start aging of the viscosity of a 
resin solution, and offering hardenability resin excellent in preservation stability by this invention. 

[0005] 

[Means for Solving the Problem] The hardenability resin of this invention is hardenability resin 
which can carry out polymerization hardening with heat or light, and has a summary at the place 
where the epoxy acrylate which was made to carry out the ester reaction of the epoxy resin and 
partial saturation monobasic acid which have two or more epoxy groups in 1 molecule, using the 
chromium salt chosen from the group which consists of a chromium nitrate, phosphoric acid 
chromium, a chromium sulfate, potassium sulfate chromium, ammonium-sulfate chromium, and 
these hydrates as an esterification catalyst, and was obtained is contained. 

[0006] Moreover, the carboxyl group content epoxy acrylate which the hardenability resin of this 
invention made the acid anhydride react further to the hydroxy! in the above-mentioned epoxy 
acrylate, and was obtained may be contained. This resin is desirable for micro processing and the 
image formation application by photolithography, and since it has the carboxyl group, the 
development in a thin alkali solution is possible for it. 
[0007] 

[Embodiment of the Invention] In compounding epoxy acrylate, this invention has the point at the 
place which uses the chromium salt chosen from the group which consists of a chromium nitrate, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



7/11/2006 



JP.2001-131259.A [DETAILEG^^SCRIPTIOISJ] 



Page 2 of 5 



phosphoric acid chromium, a chromium sulfate, potassium sulfate chromium, ammonium-sulfate 
chromium, and these hydrates as an esterification catalyst. By using these catalysts, the 
esterification reaction could be performed efficiently and thickening at the time of saving a resin 
solution was also able to be controlled. 

[0008] Since this has catalytic activity [ the direction of the above-mentioned chromium salt ] 
conventionally higher than a well-known esterification catalyst, its epoxy group which remains as 
a result decreases very much, and it is considered to be based on the reasons of possibility that 
an epoxy group and a carboxyl group (carboxyl group positively introduced by the reaction with 
the carboxyl group of the unreacted partial saturation monobasic-acid origin and/or a polybasic 
acid anhydride) would react during resin preservation having been reduced. 
[0009] Since according to this invention a synthetic reaction advances quickly and discard can 
be removed by simple filtration after reaction termination compared with the conventional 
technique using a metaled organic acid, it is industrially advantageous. Hereafter, this invention is 
explained to a detail. 

[0010] the above-mentioned chromium salt — the total quantity of an epoxy resin and a partial 
saturation monobasic acid — receiving — usually — 0.001 to 10 mass % — it is made desirable 
0.005-5 mass % use. If too few, an esterification reaction may not advance promptly, but even if 
it adds exceeding 10 mass %, it sees from catalyst ability and is only useless. 
[0011] There are no esterification reaction and change well-known except the esterification 
reaction condition of an epoxy resin and a partial saturation monobasic acid using the above- 
mentioned chromium salt as a catalyst, carry out proper amount use of one sort of the above- 
mentioned catalyst, or the two sorts or more, and are performed at 80-130 degrees C. The 
diluent mentioned later may be used, and polymerization inhibitor, such as hydroquinone and 
oxygen, may be added, and an esterification reaction may be performed. 

[0012] It is available, without being limited especially if it is the epoxy resin which has two or 
more epoxy groups in 1 molecule as an epoxy resin used as the start raw material of epoxy 
acrylate. Specifically Bisphenol mold epoxy resin; biphenyl mold epoxy resin; — cycloaliphatic- 
epoxy-resin: — polyfunctional glycidyl amineresin [, such as tetraglycidyl ether AMINOJI phenol 
methane, ]; — polyfunctional glycidyl ether resin [, such as tetra-phenyl-glycidyl-ether ethane, ]; 
— a phenol novolak mold epoxy resin — Cresol novolak mold epoxy resin; Phenols and 
naphthols, such as a phenol, o-cresol, and m-cresol, The polyhydric-phenol compound obtained 
by the condensation reaction with the aromatic aldehyde which has phenol nature hydroxyl, A 
reactant with epichlorohydrin; by the addition reaction of phenols and diolefins, such as a 
divinylbenzene and a dicyclopentadiene What carried out epoxidation of the ring-opening- 
polymerization object of the reactant; 4-vinylcyclohexene-1 -oxide of the polyhydric-phenol 
compound and epichlorohydrin which are obtained by the peroxy acid; the epoxy resin which has 
heterocycles, such as triglycidyl isocyanurate, is mentioned. 

[0013] Moreover, what polymer-ized each of these epoxy resins by chain elongation agents, such 
as polybasic acid, a polyhydric-phenol compound, a polyfunctional amino compound, or a 
multiple-valued thiol, is usable as long as two or more epoxy groups remain to the resin after 
polymer-izing. 

[0014] The partial saturation monobasic acids which are the esterification reactional phase 
hands of the above-mentioned epoxy resin are one carboxyl group and a monobasic acid which 
has one or more radical polymerization nature unsaturated bonds. As an example, the reactant of 
the hydroxyalkyl (meta) acrylate which has an acrylic acid, a methacrylic acid, a crotonic acid, a 
cinnamic acid, beta-acryloxy propionic acid, one hydroxyl, and one acryloyl (meta) radical, and a 
dibasic-acid anhydride, the reactant of the polyfunctional (meta) acrylate which has one hydroxyl 
and two or more acryloyl (meta) radicals, and a dibasic-acid anhydride, etc. are mentioned. One 
desirable especially has acryloyl (meta) radicals, such as an acrylic acid and a methacrylic acid. 
One sort or two sorts or more can be used for these. 

[0015] Although what is necessary is just to change suitably according to the amount of the 
acryloyl (meta) radical which should be introduced, since it is desirable that most epoxy groups 
are esterified when the hardenability and preservation stability of epoxy acrylate which are 
acquired are taken into consideration, it is good [ the amount of the partial saturation monobasic 
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acid to an epoxy resin ] to make it react so that the carboxyl group in a partial saturation 
monobasic acid may serve as the 0.9 to 1.1 chemical equivalent to the 1 chemical equivalent of 
the epoxy group of an epoxy resin. 

[0016] As a solvent (diluent) which can be used together at the time of epoxy acrylate 
composition, ether, such as ketones; diethylene-glycol wood ether, such as ester; methyl 
isobutyl ketone, such as carbitol; cellosolve acetates, such as cellosolve; carbitols, such as 
hydrocarbons; cellosolves, such as toluene and a xylene, and butyl cellosolve, and butyl carbitol, 
carbitol acetate, and propylene-glycol-monomethyl-ether acetate, and a methyl ethyl ketone, 
etc. is mentioned. These solvents can mix and use one sort or two sorts or more. 
[0017] Epoxy acrylate is obtained by the above-mentioned esterification reaction. In this epoxy 
acrylate, hydroxyl is generating by the esterification reaction, i.e., the ring opening reaction of an 
epoxy group. Since a part for an unexposed part can be dissolved in an alkali water solution by 
carrying out the addition reaction of the acid anhydride to the hydroxyl in resin, and introducing a 
carboxyl group with photolithography, when carrying out image formation, micro processing and, 
alkali development is attained. 

[0018] As an acid anhydride for making it react to hydroxyl Phthalic anhydride, a succinic 
anhydride, a maleic anhydrid e, an OKUTENIRU succinic anhydride, A PENTA dodecenyl succinic 
anhydride, a maleic anhydride, tetrahydro phthalic anhydride, Hexahydro phthalic anhydride, 
methyl-cyclohexene-dicarboxylic-anhydride, 3, and 6- and methylene tetrahydro phthalic 
anhydride, Methyl and methylene tetrahydro phthalic anhydride, tetrabromo phthalic anhydride, 
Dibasic-acid anhydrides, such as trimellitic acid, biphenyl tetracarboxylic dianhydride, 
Naphthalene tetracarboxylic dianhydride, diphenyl ether tetracarboxylic dianhydride, Aliphatic 
series, such as butane tetracarboxylic dianhydride, cyclopentane tetracarboxylic dianhydride, 
pyromellitic dianhydride, and benzophenone tetracarboxylic dianhydride, or aromatic series 
tetrabasic acid 2 anhydride is mentioned, and one sort or two sorts or more can be used among 
these. 

[0019] The reaction of the hydroxyl in epoxy acrylate and an acid anhydride is usually performed 
at 50-130 degrees C. Usually, 0.1.-1.1 mols of acid anhydrides are made to react to 1 chemical 
equivalent hydroxyl. Polymerization inhibitor, such as the above mentioned solvent or oxygen, 
and hydroquinone, may be made to exist in the system of reaction. A well-known catalyst may 
be added if needed. 

[0020] The epoxy acrylate of this invention is independent, mixes a carboxyl group content type 
and each non-containing type, or is mixed with a well-known radical polymerization nature 
compound, and serves as hardenability resin of this invention. As such a radical polymerization 
nature compound, unsaturated polyester, urethane acrylate, Radical polymerization nature 
oligomer, such as polyester acrylate, and styrene, Alpha methyl styrene, vinyltoluene, a 
divinylbenzene, diallyl phthalate, Aromatic series vinyl monomers, such as diaryl benzene 
phosphonate; Vinyl acetate, Vinyl ester monomers, such as adipic-acid vinyl; Methyl (meta) 
acrylate, Ethyl (meta) acrylate, butyl (meta) acrylate, ethylene GURIKORUJI (meta) acrylate, 
Propylene GURIKORUJI (meta) acrylate, TORIMECHI roll pro pansy (meta) acrylate, TORIMECHI 
roll pro pantry (meta) acrylate, pentaerythritol tetrapod (meta) acrylate, Acrylic (meta) 
monomers, such as dipentaerythritol hexa (meta) acrylate and tris [2-(meta) acryloyloxyethyl] 
triazine; radical polymerization nature monomers, such as a triaryl SHIANU rate, are mentioned. 
[0021] To hardenability resin, well-known additives, such as fillers, such as talc, clay, and a 
barium sulfate, the pigment for coloring, a defoaming agent, a coupling agent, a leveling agent, a 
sensitizer, a release agent, lubricant, a plasticizer, an antioxidant, an ultraviolet ray absorbent, a 
flame retarder, a polymerization retarder, and a thickener, may be added if needed. Moreover, 
epoxy curing agents, such as epoxy resins, such as a novolak mold epoxy resin, a bisphenol mold 
epoxy resin, cycloaliphatic epoxy resin, and triglycidyl isocyanate, and a dicyandiamide, an 
imidazole compound, may be blended. Furthermore, it can consider as a fiber reinforced 
composite material, using various strengthening fiber as fiber for reinforcement. Since the 
hardenability resin of this invention performs a radical polymerization by heat or light, it is 
desirable to add and use light or a thermal polymerization initiator. 

[0022] A thing well-known as a thermal polymerization initiator can be used, and azo system 
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compounds, such as organic peroxide, such as methyl ethyl ketone peroxide, benzoyl peroxide, 
dicumyl peroxide, t-butyl hydroperoxide, a cumene hydroperoxide, t-butyl peroxyoctoate, t-butyl 
peroxybenzoate, and lauroyl peroxide, and azobisisobutyronitril, are mentioned. A hardening 
accelerator may be mixed and used for a thermal polymerization application, and tertiary amine, 
such as naphthenic-acid cobalt and octylic acid cobalt, is mentioned to it as an example of 
representation as such a hardening accelerator. A thermal polymerization initiator has desirable 
use of 0.05 - 5 mass section to a total of 1 00 mass sections of hardenability resin and the 
radical polymerization nature compound used by the need. 

[0023] As a photopolymerization initiator, moreover, a benzoin, benzoin methyl ether, Benzoins 
and its alkyl ether, such as benzoin ethyl ether; An acetophenone, 2 and 2-dimethoxy-2-phenyl 
acetophenone, 1, and 1-dichloro acetophenone, Acetophenones, such as 4-(1 -t-butyl dioxy-1- 
methylethyl) acetophenone; 2-methyl anthraquinone, Anthraquinone, such as 2-amyl 
anthraquinone, 2-t-butyl anthraquinone, and 1-chloro anthraquinone; 2, 4-dimethyl thioxan ton, 
Thioxan tons, such as 2, 4-diisopropyl thioxan ton, and 2-chloro thioxan ton; Acetophenone 
dimethyl ketal, Ketals, such as benzyl dimethyl ketal; A benzophenone, 4-(1 -t-butyl dioxy-1- 
methylethyl) benzophenone, 3, 3\ 4, 4'-tetrakis Benzophenones, such as a benzophenone; (t- 
butyl dioxy carbonyl) 2-methyl-1-[4-(methylthio) phenyl]-2-morpholino-propane-1-ON and 2- 
benzyl-2-dimethylamino -1 -(4-morpholino phenyl)- Butanone - 1; Acyl phosphine oxide and 
xanthones are mentioned. 

[0024] a total of 1 00 mass sections of the radical polymerization nature compound which these 
photopolymerization initiators are used as one sort or two sorts or more of mixture, and is used 
by hardenability resin and the need — receiving — 0.5 - 30 mass **** rare ****** — things 
are desirable. Since a polymerization cannot happen easily even if it must increase optical 
irradiation time or performs an optical exposure when there are few amounts of a 
photopolymerization initiator than the 0.5 mass section, suitable surface hardness is no longer 
obtained. In addition, even if it blends a photopolymerization initiator exceeding 30 mass 
sections, there is no merit used so much. 

[0025] In case hardenability resin is saved from viewpoints, such as workability at the time of 
applying hardenability resin to a base material, saving in the state of a solution is desirable. Since 
the epoxy acrylate which is the principal component of the hardenability resin of this invention is 
compounded using the specific esterification catalyst, the viscosity increase under preservation 
is controlled. As a solvent, each solvent which can be used as a diluent at the time of epoxy 
acrylate composition is usable. What is necessary is just to save as it is, since it is compounded 
in the state of a solution. At the time of spreading, it can also dilute and condense further so 
that it may become the optimal viscosity. 
[0026] 

[Example] Although this invention is further explained in full detail according to an example 
below, the following example does not restrict this invention and all the things done for 
modification implementation in the range which does not deviate from before and the after- 
mentioned meaning are included by the technical range of this invention. In addition, the section 
in an example and % are mass criteria. 

[0027] The example 1 cresol novolak mold resin "ESCN195XHH" (Sumitomo Chemical Co., Ltd. 
make; weight per epoxy equivalent 200)400 section, the acrylic-acid 145 section and the ethyl 
carbitol acetate 293 section, the chromium-nitrate 9 hydrate 0.5 section, and the methyl 
hydroquinone 0.5 section were added to the reaction container, and it was made to react at 1 10 
degrees C for 3 hours. The reaction was ended in the place where the acid number of a resultant 
became 1.5. The ethyl carbitol acetate solution A-1 which contains epoxy acrylate 65% was 
obtained. 

[0028] The tetrahydro phthalic anhydride 36 section and the ethyl carbitol acetate 1 9 section 
were added to the 200 sections of the ethyl carbitol acetate solution A-1 which contains the 
epoxy acrylate obtained in the example 2 example 1 65%, and it was made to react to them at 
100 degrees C for 5 hours. The ethyl carbitol acetate solution A-2 which contains the carboxyl 
group content epoxy acrylate of the acid number 85 65% was obtained. 
[0029] The acrylic-acid 1 45 section, the ethyl carbitol acetate 293 section, the 
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triphenylphosphine 2.7 section, and the methyl hydroquinone 0.5 section were added to the 
cresol novolak mold epoxy resin 400 section used in the example of comparison 1 example, and it 
was made to react to it at 1 10 degrees C for 9 hours. The reaction was ended in the place 
where the acid number of a resultant became 5.3. The ethyl carbitol acetate solution B-1 which 
contains the epoxy acrylate for a comparison 65% was obtained. 

[0030] The tetrahydro phthalic anhydride 36 section and the ethyl carbitol acetate 19 section 
were added to the 200 sections, and the solution B-1 obtained in the example 1 of example of 
comparison 2 comparison was made to react to them at 100 degrees C for 6 hours. The ethyl 
carbitol acetate solution B-2 which contains the carboxyl group content epoxy acrylate for the 
comparison of the acid number 88 65% was obtained. 

[0031] Preservation stability was evaluated about the resin solution obtained in examples 1-2 
and the examples 1-2 of a comparison, and the result was shown in Table 1. In addition, 
preservation stability put the resin solution into the phi18 mm test tube made from Pyrex, and 
held it all over the 80-degree C oil bath, viscosity was measured with time using E mold 
viscometer, and whenever [ to initial viscosity (= 1.0) / thickening ] (scale factor) was evaluated. 
[0032] 
[Table 1] 
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[0033] Table 1 shows the example of this invention not having increase of viscosity with time, 
and excelling in preservation stability. The example of a comparison had the remarkable 
increment in viscosity. 
[0034] 

[Effect of the Invention] Since the hardenability resin of this invention was using as the principal 
component the epoxy acrylate currently esterified and compounded using the specific catalyst, it 
showed the preservation stability which did not show thickening behavior but was excellent 
during preservation of a resin solution. 

[0035] The hardenability resin of this invention can be used for various applications, and since 
the others and micro processing which are the matrix resin of FRP, a coating, adhesives, etc., 
and image formation are possible, it can be used also for the printing version or various resist 
ingredients. 



[Translation done.] 
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/U#*is)\sm*0. 9 — 1. 1*1:3*3*1: £4 J: 
[0016] x.tf*isT9 V U- h^B$tfjfffl«rtg^r 

m; #/l-b'h— ;K yf-zlofryHH — /P^#A-b*h- 
/HB; -trny^yr-fef— K #;Ub* h —)VT -fe-f— 

h^xx-f/i^S ; y7>/Hrh>\ ^f-;Px 

1 a* fej± 2 wajtfcate LTffl^ i t tfx % 

4. 



[0017] ±Jfixxx;HtSJ£^J:-5Tx*r^>-r^ 
'J h^'ff ^iX-S . itfDX^ s^r? y h- ttti, 
xxr/Wb^JS. -r&*>^ x^df^*oMSasStcJ: 
^>TbHadr^;P«*i^S;tTV^|,. 7^hyy^57 

/umzmx-th ztizx*) %m%M#& nv^ y 
? -tt s c t ifix # s <nx\ y 3S«^TTtg t 

[0018] b Kn^^;l^fcR|E§-ti-4/itf>^B^7j< 
.ftkUTti. m*.y?/i>M. tefczt'^M. 

3>'^^S. il^-vW-fyg!, xh^bHoil^c^^ 
^ N ^^bKD4iE7}<7^;H!. ^f;l^h7tKn| 
3, 6-x>-h'^^-^>-rh7bKD4i7jc 
7 ^/Pg!. ^ ^/Px yK^f-l^yT-h^bKafcTjc^^ 

yns. x h 7yo^ii7j<7 ^ Jim. h y ^ y «/ 

~JS*S^e*». b'7 i-yPt T> 5^/U-^>Sd*E7j< 
x— t-JI^t Yy^)V^>mZMy^. 73>>Tb7/j>l> 
*ft. **tfn^ y . y ml ^/7xyyfh7*/p 

[0019] xtfr^r? y l^- h+Ob Kn^f^S 
t®**fti:^»EE<j:. 3iS5 0~1 3 OX^Xlr 0 . M 

tKaJfW«i»ifCTl. g^7j<aS-0. 
1-1 - 1 t/l'RfcS-fri. !9EL3feJfflW*&v ^{±^R 

[0020] *%Hjcox^df >-r^ y 

df^S-t*^-*T. W'k3ii?'(TZ1x?tl£<mX'£ 
ttim&LX. fcS^IJ^? ^^fi-^-ft^ft fc 
a^-tT».*«W*WBfl:fflBJ84:*4. ^kd^y : J 
*>vmi&fc&fatVX\i. ^IMl*yjuf;K ^1^ 

^vr^'ju-h, TKyxxx/i'T^yi'— h^co^i'* 

V. t'z;H^iHy, ^'b'x^Ky^^ i^'ry;U7^ 
V- h . : JT 'J ;^>b>^X5fv *- h^cojf #ft b*x 
;U^y V- ; p^b'x;P N r^b^Stb'x/P^h'^ 
xxfW7?- ; **h)V ) xf- 

;M*:?> r^yi^-h. y^ (^^) r^yu— 
b* l/y/'ja-zPy (^^) r^yU'-h. hy^f-a 

-;i-fh7 (^^) r^yu— k y^xyx'jh 
(^^> r^yu-h, hyx[2-(^ 
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9) 7?'J/Ht/V-; hOTVJUi'TZl'—hmn 
[0021] SttttfiMlfcli. iZWlzm IX. 9)V9 . 

jihh. tow. sMut#L xftttgu&N. nasw. a 
^ffifli. ngn^x,** s/«tiB. hvrv s^jm v 

[0022] LT<i^<Ofc^ffifflT' 
fcitffrCOiS-Et 1 0 OMWfcStU 0.0 5~5ftSg& 

[0023] * tiXAizmtint lxh. tyw 

/>\ 2, 2->-*^ hJfy-2-7i-;U7-bh7zy 

l , i-^DD7-th7xyy, 4- ( l-t- 

T'i-lV'Jtti'- \-**t-)V^)V) 7-th7x/yf 

w-febyxyyi; 2-yf^7yh5 J f/y, 2- 
rs^yh^y^ 2- t-7*f;w7yf7^y 

y. l-^ao7yb7= J fy^7>h7^y>'^; 
2, 4-/'yf^f^tyhy. 2. 4-yMV7o 

e/Wf-^-df b y . 2-^oof-^-df-9->-hy^<7)^- 
jJ-^-tyhyDS ; 7*h7xyy^t^-A'> < 

y. 4 - ( 1 - 1 -7^-/1^'** ^- 1 -.x^;ux^- 

<y/7xyy, 3. 3' , 4, 4' -fh?^ 
( t-rfvPi^t^S^/Mfx^) ^yV7xyyf« 
^y/7xyyi ; 2-^^-1- [4 - (x-t-nrf- 
it) 71-/1/] - 2 - t/i'* y y-7n^y- 1 - ty 
j ^2-'<>-y>-2-yyf;i'7sy - 1 - {a-^iv 

fcVJ7*—>V) -7^yy-l ;7y^7^y* 
KfflfcJ:T/df-9-yhy^*W^ix-5.. 



[0024] w*i6o3e«-^BiH«wj±i«*fcii2wa 
mztiz v is*>um.it&te£m<7>-&n 1 0 omm.mzn 

U 0. 5^3 0M&&&ttlX^&Zbi) { 1&tL^. 

ft->xi>m^tf^ r x>z<fr-otz y )-fhtz#>. mm%n 
wmm% t>tv% ym&mmz 30a 

[0025] ^ttMBi*3WK:l«W-*IR<0f^H!W 

jf-r&zt&i&tLw *tm<7>®Mi®mcoiEsSLfrX' 

i,Si^->7? »J U— Mi. 1t5g^xx^WfcM8££ 

m^x-&f$.2tix^z<7)x\ mf^tmtiim-ttfinvfe 
ttx^h. mmtvxa. tt*i'T7vi'-h'&fm 
izmmt Lxmrn-r h z. t nx* hmm^-?ixi>& 
msmxhh. m&vtmx^&zti&fzib. 

$s>fc#R -ess. 

[0026] 

[0027] lys^yi 

^l/V-^y^ y^Smil TESCNl 9 5XHHj 
(ttX^ttS ; x^4f ^-Si2 0 0) 40 Ogflt. T 
9 V >V& 1 4 5 &L xf-;^/Wb' 1 — /PT-fex- h 2 9 

adfyyo. 5^$-s:js§stjiix. 1 1 oxre3i$fg 

[0 028] »ISWI2 

x^-zpyj^b'l — iUT-kzf—hmWLA- l<7)2 0 0SB 
tc. 7"b5tb*nil7K7^;^3 6g?fcx^-;^/Wt'h 
-;WT-fe-r-h 1 9SP«tJD^. 1 0 0-CT'5^»i5§ 
„ 5 oyjyp^^utt^x^ isT 9 V v 
-hi 6 5%^tfX^-;^/Ph'h-;WT-feT— h?§^A 
-Itf'&hixtz. 
[0 02 91 XMM1 

mmmxm v ^ uv-A-y y ^sx^df >-ffiHi4 

0 0g?tc. T? 'J/H14 5SS. xf-;^;Wtrh— 
-fe-r— h293gP. b';7xx;|.7*X7<y2. 7gP 
i5ilX^^;^N^ KoJfyyO. 5SPSr*Di.. 1 1 ox: 
T 9 ^^RJC* -frfc . 5 . 3 lefc o 
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B-l##£>i7Jt. 
[00 3 0] it«M2 

tiMM 1 ?-®btlfz®mB - 1 £ 2 0 0 x h 7 b 
h 1 9SP*J«li.. 1 0 0-CT'6^HSjC§-li-7 , i„ ®flff8 
£ 6 5 X-atrx^/l^Hf 1- -A'T-fe-f— h?t?£B - 2 



[0031] mmm a xuaMmi'-2X'^^tt 

fc^Lfc. «ris««3c56ttti, 1 8 5 U<0 

^ 1/7? Xl8KlMf£*ft.T 8 0*09* 4 
«»U E MOT* fflvvcias U 
Mtta ( = 1 . 0 ) t«f 4«ttft (ft*) £fP«L 

[003 2] 
[«1] 





mmh 






Jt»«2 




1. 0 


1. 0 


1. 0 


1. O 


80 I CK4VM 


1. 0 


1. 0 


1. o 


1. 1 


sotxewa 


1. o 


1. 0 


1. 2 


1. 3 




1; o 


1. 0 


1. 3 


1. 6 



[ 0 0 3 3 ] H 1 *3HH«g|itHtt s ^jgogn* 
[0034] 



[0035] *«^>wfctt«is«, u«<ommzm^ 
zztwx-z. f rp cov hv-v?xmm. mm. mm 
mmnm. wm]m:*mwmmtf*i%&<?)x\ mm-*? 



7ny h^-^'ogt# 

F^-A(##) 4J002 CD201 FD140 GP03 

4J027 AE02 AE03 AE04 AE05 AE07 

BA06 BA08 CC02 C003 CD02 

CD08 CD09 CD10 
4J036 AA01 AD01 AF01 AF06 AF07 

AH04 CA19 CA21 CA25 HAOO 

HA02 JA09 
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